Activation of AMPK is necessary for killing cancer cells and sparing cardiac cells.
ErbB2 targeted therapies represent an attractive strategy in breast cancer. Herceptin, an anti-ErbB2 monoclonal antibody, is an approved treatment for patients with ErbB2-overexpressing breast cancers. ErbB2 signaling can also be blocked using small molecule tyrosine kinase inhibitors, like Lapatinib, that compete with ATP for binding at the ErbB2 catalytic kinase domain. The principal adverse event attributable to Herceptin is cardiac toxicity. Data from clinical trials show that, unlike Herceptin, Lapatinib may have reduced cardiac toxicity. This study was conducted to elucidate pathways which may contribute to cardiac toxicity or survival using Lapatinib and Herceptin. Our results show that treatments directed to ErbB1/2 receptors using GW-2974 (a generic ErbB1/2 inhibitor) activated AMPK, a key regulator in mitochondrial energy production pathways in human cardiac cells and cancer cells. Although Herceptin downregulates tumor survival pathways, AMPK fails to be activated in tumor and cardiac cells. When treated in combination with TNFalpha, a known cytokine associated with cardiac toxicity, GW-2974 protected cardiac cells from cell death whereas Herceptin contributed to TNFalpha-induced cellular killing. Since activity of AMPK in cardiac cells is associated with stress induced survival in response to cytokines or energy depletion, cardiac toxicity by Herceptin may be a consequence of failure to induce stress-related survival mechanisms. Thus, the ability to activate AMPK after treatment with tyrosine kinase inhibitors may be a crucial factor for increased efficacy against the tumor and decreased risk of cardiomyopathy.